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Abstract 

Background: The primary aim of this pilot study was to evaluate the feasibility and preliminary efficacy of a school-
based health and well-being program (Health and Well-being for Girls: HWBG) on adolescent girls’ well-being, mind-
fulness, screen-time, and physical activity.
Method: The HWBG program was evaluated using a group randomized controlled trial (RCT) in one secondary 
school. A convenience sample of female students in Grade 8 (mean age 14 ± 0.5 years) was recruited for the study 
(n=4 classes; 89 girls). The 20-week multi-component HWBG program, guided by Self-Determination Theory and 
Acceptance and Commitment Therapy, was designed and delivered by a member of the research team. Randomiza-
tion occurred prior to baseline assessments at the class level (n=4 classes) into dose-matched treatment conditions 
(i.e., two classes received the HWBG intervention and two classes received an alternate elective course as a wait-list 
control group). Process evaluation measures of recruitment, retention, adherence, and satisfaction were used to deter-
mine program feasibility. This study was designed to assess feasibility (primary outcome) and preliminary efficacy 
(secondary outcomes), rather than effectiveness. Preliminary efficacy of HWBG for improving mental and social health, 
screen-time, and physical activity were measured and analyzed using linear mixed-models.

Results: “The health and well-being program” targeting adolescent girls was found to be feasible for implementation 
as an elective course in a secondary school setting. Participants in the HWBG program reported high levels of satis-
faction, the majority of lessons (45 out of 50), were implemented as planned and adherence to the planned HWBG 
program content was very high. Medium positive effects on mental health (d=0.45) and social health (d=0.50) were 
observed. Small effects were observed for physical activity, and no significant intervention effects were found for lev-
els of recreational screen time. Participant ratings showed high levels of perceived benefit and enjoyment as indicated 
in the evaluation data (mean rating of 4.44 out of a possible 5.0) when asked whether the program was enjoyable.
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Key messages regarding feasibility

1. What uncertainties existed regarding the feasibility?

 The Health and Well-being for Girls (HWBG) pro-
gram was a feasible approach when delivered by 
a member of the research team in one secondary 
school. However, the feasibility of a “train the teacher 
model” is yet to be determined. Additional mindful-
ness training for teachers of HWBG may be required 
to ensure equally successful outcomes.

2. What are the key feasibility findings?
 A health and well-being program targeting adoles-

cent girls is feasible for implementation as an elective 
course in one secondary school setting. Participants 
in the HWBG program reported high levels of sat-
isfaction. All lessons were implemented as planned, 
and adherence to the HWBG program content was 
very high when delivered as a curriculum program.

3. What are the implications of the feasibility findings 
for the design of the main study?

Findings from the study will be used to refine HWBG 
before progressing to a cluster FRCT involving multiple 
schools. Implications about the feasibility of such a high 
dose (e.g., full elective—5 h per fortnight) or modification 
to make the program available for all girls in a different 
format.

Introduction
Data suggest that approximately 20% of adolescents 
worldwide have a diagnosed mental health illness [30, 
106]. These rates are considered an underrepresenta-
tion, as many health disorders in adolescents go unre-
ported, and treatment options are not accessed by up to 
two thirds of young people with depression and anxiety 
[3, 106]. Levels of stress, anxiety, bullying, body image 
concerns, insomnia, and depression are increasing 
among adolescents globally [105]. In Australia, over 40% 
of respondents in The Mission Australia Youth Survey 
report (2017) indicated that they were either extremely 
concerned or very concerned about coping with stress, 
and 20% of respondents reported being either extremely 

concerned or very concerned about depression [16]. Of 
particular concern is the recent rise in levels of mental 
health difficulties in adolescent girls [43].

The World Health Organization defines mental health 
as “a state of well-being in which the individual realizes 
his or her own abilities, can cope with the normal stresses 
of life, can work productively and fruitfully, and is able to 
make a contribution to his or her community” ([34], p. 
231). Mental health includes both positive and negative 
indicators [86], with research demonstrating that adoles-
cent girls fare much worse than adolescent boys in meas-
ures of self-concept, life satisfaction, negative feelings, 
and self-harming [32, 43]. From 2012 to 2015, there was 
a 50% increase in the reporting of depressive symptoms 
and self-harm in Australian adolescent girls, with total 
rates of depression and self-harm almost double those 
of their male peers [16]. Even though suicide rates have 
increased for both sexes, rates have increased threefold 
for girls aged 12–14 years since 2007. By comparison, the 
rates for boys of the same age have doubled [35, 95].

The causes of mental health disorders in youth are 
complex, but research supports that satisfying the need 
for interpersonal relationships are essential for good 
mental and physical health [50]. High levels of loneliness 
are reported among adolescents, with one in four young 
people disclosing “problematic” levels of loneliness [58]. 
Each year a rising number of Australian children con-
tact children’s support services about feelings of isolation 
and loneliness, with the latest figures demonstrating that 
support services delivered 4636 counseling sessions for 
loneliness in 2017/2018 [20]. Links between loneliness 
and a broad range of mental health difficulties (e.g., sui-
cidal ideation, anxiety, depression, substance misuse, and 
self-injury) [46, 61, 90] are also well supported. Evidence 
of effective interventions addressing levels of loneliness 
in adolescents are limited, but strategies focusing on 
the promotion of good social health and social connect-
edness may offer a level of protection for young people 
from loneliness ([22, 58].

“Positive Education” has emerged as a potential 
model to promote adolescents’ well-being [88] and has 
increased in popularity over the last decade [49]. Posi-
tive education brings together positive psychology sci-
ence with best practice teaching, in order to support and 

Conclusion: The study provides preliminary support for HWBG as a potentially feasible and enjoyable program suit-
able for use with adolescent girls in the secondary school setting. Potential of the study for facilitating improvements 
in pro-social and psychological well-being is also supported.
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encourage individuals to flourish within their commu-
nities [74]. Positive education has been referred to as a 
traditional model of education focused on the develop-
ment of academic skill, complemented by approaches 
that promote good mental health and nurture well-being 
[88]. For example, positive education focuses on build-
ing specific skills that support students to build positive 
emotions, strengthen relationships, encourage a healthy 
lifestyle, promote mindfulness, and enhance personal 
resilience; underpinned by a focus on character strengths 
[74]. Review level evidence demonstrates that positive 
psychology interventions have had a positive impact on 
levels of student well-being and academic performance 
[99].

A crucial component of positive education and good 
mental health is connectedness [102], which is concep-
tualized as a sense of belonging, perceived sense of care 
and support, a sense of perceived closeness to a group or 
individual, and comfort in discussing problems with oth-
ers [9]. Furthermore, school connectedness (the levels to 
which an adolescent feels accepted, respected, valued, 
and included in school) is an established protective factor 
for adolescent health, social well-being, and education 
[91]. Increased optimism, improved academic perfor-
mance, resilience, and health promoting behaviors (such 
as nutrition and physical activity), along with lower lev-
els of depression and problem behavior, are also related 
to higher individual levels of school connectedness [4, 
13, 18, 80, 103]. The goals of positive psychology are sup-
ported in shifting from a focus on psychopathology to a 
greater consideration of positive functioning and identifi-
cation of individual strengths [50].

Adverse mental and physical health outcomes are 
associated with excessive recreational screen-time (i.e., 
screen use for entertainment), and this is a global pub-
lic health issue. Systematic reviews and meta-analyses 
provide evidence for a negative association between 
internalizing symptoms (e.g., depression and anxiety) 
and recreational screen-time in youth [47, 59, 108]. This 
is particularly strong for adolescent girls with research 
citing body image, online bullying, harassment, and 
self-esteem issues as mechanisms linking recreational 
screen-time to poor mental health [55, 95]. It is argued 
that the increase in social media use, of which adoles-
cent girls are the primary users, has coincided with the 
spike observed in the rates of anxiety and depression in 
this age group [40, 55, 89]. Although reducing screen-
time has been identified as a potential strategy to 
improve adolescents’ psychosocial health [93], findings 
from experimental studies have been mixed [8]. Stud-
ies conducted among adolescents in the USA indicate 
that girls aged 13–18 years are more likely than their 

male peers to struggle with depressive symptoms and 
suicide-related tendencies in relation to time spent on 
screen media and devices [96]. Conversely, the US ado-
lescents engaging in activities devoid of devices such 
as exercise/sports, in person social interaction, home-
work, and print media were less likely to report these 
mental health issues ([96]).

Physical activity is another lifestyle behavior that is 
positively associated with mental health in adolescents 
[8]. However, given that only 18% of Australian ado-
lescents (12–17 years) participate in the daily recom-
mendation of 60 min of moderate to vigorous physical 
activity [1] and spend over 2 h a day (136 min) engaged 
in screen-based activity, most young people spend 
more time on screens than they do moving [6]. There 
is strong evidence that regular physical activity can 
improve physiological outcomes and health-related fit-
ness in children and adolescents [8]. Evidence also sup-
ports that physical activity can improve adolescents’ 
mental health [7, 11, 12] via a range of neurobiological, 
psychosocial, and behavioral mechanisms [8].

In comparison to those that are active, inactive ado-
lescents demonstrate reduced levels of well-being and 
increased levels of internalizing problems (e.g., anxiety 
and depression) [66]. Adolescent females are less active 
than adolescent males [5], and interventions targeting 
adolescent girls have had limited impact on objectively 
measured physical activity [8]. Interventions under-
pinned by theories of behavior change, and those that 
have a multi-component design, designed for girls only 
and delivered in schools, have proven to be the most 
effective approaches to improving physical activity lev-
els in adolescent girls [77, 79]. In addition, interven-
tions have been found to be more effective when the 
enjoyment of the activity within the lesson has been 
prioritized and when adolescent girls are provided with 
autonomy in lessons (e.g., input into activity, partner/
teams, or rules) [17].

Interventions that facilitate the development and 
maintenance of meaningful relationships can also pro-
duce long-term psychological benefits for adolescents 
[41, 51]. Despite this evidence, programs targeting ado-
lescents that address the recent and increasing preva-
lence of mental health disorders are lacking [78, 100]. 
Health and Well-being for Girls (HWBG) is a unique 
program that is the first of its kind to address levels 
of mental health and well-being, mindfulness, physi-
cal activity levels, and screen-time behaviors into one 
program, with a theoretical grounding in Self-Determi-
nation Theory and elements of Acceptance and Com-
mitment Therapy. Therefore, the primary aim of this 
study is to evaluate the feasibility of a school-based 
health and well-being intervention on adolescent girls’ 
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levels of well-being, mindfulness, physical activity, and 
screen-time.

Methods
Design
The (HWBG) program was evaluated using a group 
randomized controlled trial (RCT) in one secondary 
school. Baseline assessments were conducted in Feb-
ruary 2017 and were repeated at a 6-month follow-up 
(June 2017 immediate post-intervention). The design, 
conduct, and reporting of this study adhere to the 
Consolidated Standards of Reporting Trials (CON-
SORT) guidelines [29] and utilized the extension for 
Pilot and Feasibility Studies version of the CONSORT 
guidelines. Ethics approval for the study were obtained 
from the University of Newcastle, Australia (Approval 
No: H-2015-0189) and the New South Wales (NSW) 
Department of Education and Training human research 
ethics committees (SERAP) 2016644. The trial was reg-
istered with the Australian New Zealand Clinical Tri-
als Registry: ACTRN12617000157370. Our results 
should be interpreted with caution. This study was not 
adequately powered to detect changes in any of the 
secondary outcomes. Alternatively, this study involved 
a convenience sample to evaluate the feasibility of 
the intervention when offered as an elective course to 
adolescent girls in year 8. Secondary outcomes were 
assessed to determine evidence of promise for improve-
ments resulting from the intervention.

Participants
A member of the research team explained the program 
to the school principal, teachers, and students prior to 
recruitment. All participants (i.e., principal, teachers, 
and students) were required to provide written informed 
consent. All Grade 8 girls were eligible to participate in 
the study unless they had a medical condition prevent-
ing assessment or participation in the program, and 
those with signed consent forms were included. Rand-
omization occurred at the class level (n=4 classes) into 
dose-matched treatment conditions (i.e., HWBG or 
elective course) prior to baseline assessments. An inde-
pendent researcher randomized the classes using a com-
puter-based random number-producing algorithm. This 
approach ensured an equal chance of allocation to each 
group. Randomization occurred prior to baseline assess-
ments, with assessors only blinded at baseline. The sam-
ple recruited for this study was a convenience sample to 
evaluate the feasibility of the intervention when offered 
as an elective course to adolescent girls in year 8. Second-
ary outcomes were assessed to provide insights into the 
effect of the program and to determine the suitability of 

the measures. A sample target of approximately 90 stu-
dents was recruited (four classes of approximately 22 
students).

Intervention
Intervention conditions
The HWBG program was guided by Self-Determination 
Theory [24] and aligned with concepts from the Accept-
ance and Commitment Therapy [45]. The program was 
delivered during 5 h of timetabled curriculum time 
per fortnight over two school terms (20 weeks). Theo-
retical learning activities (detailed in Table  1) targeted 
concepts of body image, self-acceptance, mindfulness, 
self-compassion, stages of girlhood, celebrating differ-
ences, recognizing strengths, cyber safety, decision mak-
ing, leadership, issues surrounding consent to varying 
lifestyle factors, consumerism, identifying quality rela-
tionships, gratitude, trust, compassion, and developing 
empathy. Practical lessons included mindfulness training 
and meditation, yoga, Pilates, games for fun, and fitness 
activities. An experienced and qualified physical educa-
tion teacher (lead researcher), designed, and delivered 
the HWBG program.

Control conditions
The wait-list control group participated in an elective 
subject of their choice (dose-matched). The elective 
subjects were provided for 5 h per fortnight, over two 
school terms (20 weeks) and varied considerably. Subject 
choices ranged from technology and science through to 
performing and creative arts. The wait-list control group 
received the intervention in full; however, evaluation data 
for the control group were not collected.

Measures
Assessments were conducted at baseline (February 2017) 
and at 6 months (July 2017) by a member of the research 
team, who was not a teacher at the school and was blind 
to the treatment allocation. This member of the research 
team was blinded to group allocation at both time points.

Feasibility
The feasibility of the program was examined using pro-
cess evaluation measures of (i) retention (how many 
participants completed the program and participated in 
all assessments pre- and post-intervention), (ii) compli-
ance (participants’ attendance to HWBG lessons), (iii) 
adherence (number of HWBG lessons delivered), (iv) 
fidelity (components of each lesson delivered), and (v) 
satisfaction (participants’ post program evaluation sur-
vey results). The evaluation survey was administered at 
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Table 1 Health and Well-being for Girls Program Components (Australia 2020)

Health and Well-being Program for Girls (HWBG)

Components and content Weeks Alignment of content with SDT and ACT 
Physical activity (SDT) Autonomy targeted by allowing girls to choose the program 

initially and then the level of participation in lesson activities. Develop-
ment of skill competence to participate in physical activities relevant 
to them in a supportive environment, transcending competition and 
judgment.
(ACT) Being present, focusing on the here and now. Diffusion of 
thoughts and self as context—unchanged by time and experiences

    • Yoga 1–4

    • Pilates 5

    • Fitness 6–10

    • Walking 8–9

    • Games for fun and competence 11–20

Mindfulness practice
Meditation /Breathing Techniques
Attitude of N.A.C.K (The Mindfulness Clinic)
Recognizing emotion

1–20 (ACT) Being present/diffusion of thoughts and unchanged by experi-
ences.
(SDT) Relationships with self and others.

Introduction to HWBG 1 (SDT) Develop competence to recognize and acknowledge differences 
and similarities between peers. How is this program relevant to me as 
a girl?

Goals of physical activity in HWBG
Difference between physical appearance and physical ability.
Australian and UK Government initiatives for participation in physical 
activity.

1 (ACT) Diffusion of thoughts and self as context–—unchanged by time 
and experience.
(ACT & SDT) Discussions relating to trusting our instincts and develop-
ing the courage and autonomy to choose one’s own behaviors and 
make independent decisions relating to health issues.
(ACT) Diffusion of thoughts, self as context—unchanged by time and 
experience. Acceptance of difficult thoughts and emotion. Present in 
the here and now. (SDT) Close, affectionate relationships with self and 
others.

Attitude of mindfulness
    • NACK and ABCD (‘The Mindfulness Clinic’)

2

Self-acceptance activities
Celebrating our unique differences and imperfections. Recognising 
our similarities as human beings and promotion of connectedness.

3–4 Acceptance of challenges as part of life. Identification of similarities 
and differences among human beings.
(SDT) Relatedness to the challenges facing adolescents and close 
relationships with self and others.
(ACT) Values/Acceptance and Commitment. What does it mean to be 
a girl? Self as context, unchanged by time and experience.

Creation of butterfly 5

Self-compassion
The difference between self-esteem and self-compassion.

6 (SDT) Competence to recognize how to be supportive of the self 
when experiencing personal challenges. Competence to lead and the 
autonomy to embrace our challenges.
(ACT) Acceptance of difficult emotion and commitment to valued 
action.

Mindful listening and mindful eating
Mindfulness practice

7 (SDT) Competence to listen to another’s point of view and being 
present. Close and affectionate relationships with others.
(ACT) Observing thoughts without being ruled by them.

Leading with bravery and courage
Identifying Strengths and Embracing Vulnerabilities

7 (SDT) Relatedness to challenges facing adolescent girls and compe-
tency to cope through character strength identification.
(ACT) Commitment to pursue the important things in their lives.

Managing emotion in life and relationships. 8 (SDT) Competence to recognize and manage challenging emotions 
and autonomy to choose how to respond. Relatedness to everyday life.
(ACT) Diffusion of thoughts and commitment to valued action.

Girlhood to womanhood
    • Stages of girlhood (Steve Biddulph)
    • Safety
    • Curiosity
    • Getting along with others
    • Identifying interests/ abilities and character strengths
    • Identifying needs and wants in relationships
    • Qualities of good relationships
    • Preparation for adulthood

9–10
9–10

(SDT) Relatedness to adolescent challenges and competence to make 
informed decisions. Autonomy to act in a safe manner.
(ACT) Values and commitment
(SDT) Relatedness to adolescent girls in forming quality relationships 
through life and relative to pressure in adolescence. Autonomy to 
identify strengths, interests, and the competence to pursue these 
throughout adolescence.

Consent to sexual activity
“Too sexy too soon”—How happy sexuality grows by itself (Steve Bid-
dulph & Danielle Miller)
“Kaysee & Genevieve”—Steve Biddulph
Drugs and their effect on decision making

11 (ACT) Values and commitment to pursue quality relationships of 
individual choice.
(SDT) Autonomy and competence to make a personal choice related 
to values.
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the completion of the program, with 16 items assessing 
satisfaction and perceived benefits using a 5-point Likert 
scale format (responses ranging from “Strongly Disagree” 
= 1 through to “Strongly Agree” = 5). Participants were 
also asked to indicate the specific activities they enjoyed 
and to comment on aspects of the program they did not 
enjoy (open-ended format).

Preliminary efficacy outcomes
Demographic information was collected (age, grade, and 
location), and a purpose-designed questionnaire based 
on previously used and published scales suitable for use 
with adolescent girls was administered. The following 
outcomes were assessed:

Psychological health
Strength and Difficulties Questionnaire (SDQ): This 
one-page (25-item) self-report measure of psychological 
adjustment. Using a 3-point Likert scale with response 
options of (1 = not true to 3= certainly true). The total 

score of each scale is used to generate scores for con-
duct problems, hyperactivity, emotional symptoms, peer 
problems, and pro-social behavior; all but the pro-social 
behavior are summed to generate a total difficulties score 
[36, 37]. The SDQ has been shown to be a reliable and 
valid indicator of psychopathological symptoms in ado-
lescents [68].

Psychological well‑being
Diener and colleagues’ psychological flourishing scale 
(2010) was used to measure subjective well-being. Using 
a 7-point Likert scale (1 = strongly disagree, to 7= 
strongly agree), students respond to statements relat-
ing to indicators of “eudemonic” well-being (e.g., I lead 
a purposeful and meaningful life). Items in the scale are 
summed to create a composite well-being score (possi-
ble range 8 to 56). The validity of the measure has been 
established previously [25].

SDT self-determination theory, ACT  acceptance and commitment theory

Table 1 (continued)

Health and Well-being Program for Girls (HWBG)

Sexual health and personal value
Putting on a male condom (Family Planning NSW)

11 (SDT) Autonomy to value the self in difficult situations throughout 
adolescence and competence to choose wisely.
(ACT) Presence and valuing what is truly important with commitment 
to personal values.

Cyber awareness and cyberbullying
Cybersafety and behavior online

12 Relatedness to current experience in the twenty-first century adoles-
cence and the autonomy to choose behaviors in regards to screen 
time. Competence and self-regulation developed through mindfulness 
and meditation.
(ACT) Acceptance, values, diffusion, and being present.
(SDT) Relatedness to adolescent girls and autonomy to choose what is 
important to them. Autonomy to choose ethically in accordance with 
values and morals. Resistance to peer pressure. (ACT) Values & Com-
mitment. Being present and accepting.

Screen time, social media, and well-being
Impact of screen time on adolescent well-being
“White space” and the importance of boredom.

13

Overcoming adversity/mentoring
Mentor Task—Bethany Hamilton

13 (SDT) Competence and autonomy to resist peer pressure and make 
personal decisions in alignment with individual goals and interests.

Gratitude and the human spirit
Gratitude Assessment Task
“365 Grateful”

14 (SDT) Relatedness to life during adolescence. Competence to identify 
elements in life to be grateful for and commitment to value those 
elements (ACT).

Consumerism—“The Big Sell”
“Too Much Too Soon”—Stolen Childhoods
“Ruby Who & Project Girl”

15 (ACT) Diffusion of thoughts and self as context—unchanged by time 
or experience. Being present and acceptance of difficult thoughts and 
emotions. Value and commitment. (SDT) Autonomy to choose and 
decipher what is important in life.

Body image and body confidence
    • The Trickery of Media/Unrealistic Ideals
    • The Body Image Movement—Taryn Brumfit
    • Body image problems posed by Social Media
    • Fabricating Beauty—Butterfly Foundation
    • “Dove—Confident Me” Workshop
    • Dear Body—Kindness and Compassion to the Body (The Mindful-
ness Clinic)

16–18
16–18

(SDT) Competence to decipher what is unrealistic and unachievable in 
relation to body image ideals.
(ACT) Acceptance and allowance of difficult thoughts and emotions 
when feeling inadequate in regards to the ideal body image projec-
tion. Unchanged by experiences of images viewed on social media.

Relationships and connectedness
Butterfly Ribbon Activity (The Butterfly Foundation)
Warm fuzzies activity

19–20 (SDT) Relatedness to personal relationships and consolidating social 
connections among the group.
(ACT) Commitment to maintaining positive relationships and valuing 
connections.
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Mindfulness
Child and Adolescent Mindfulness Measure consists of a 
10-item scale using a 5-point Likert scale (ranging from 
“never true” to “always true”) [38]. (e.g., I think about 
things that have happened in the past instead of thinking 
about things that are happening right now).

Motivation: autonomous motivation for physical activity
Autonomous motivation for physical activity was 
assessed using the autonomous motivation subscale of 
the Behavioural Regulations in Exercise Questionnaire-2 
[62]. Students responded on a 5-point Likert scale how 
true each statement was for them (1 = not true for me, to 
5 = very true for me). Items were adapted to reflect par-
ticipation in “physical activity” rather than exercise (e.g., I 
value the benefits of physical activity). The factorial valid-
ity of the measure has been established previously [62].

Self‑compassion
Self-compassion was measured using the 26-item Self-
Compassion Scale [71], which has been shown to be a 
valid and reliable measure of self-compassion [72]. Items 
are both positively and negatively worded and items use 
a 5-point Likert scale ranging from 1 (almost never) to 
5 (almost always). (e.g., when I am going through a hard 
time, I give myself the caring and tenderness I need).

Rumination
Rumination was measured using the 22-item measure, 
which utilizes a 4-point Likert Scale. This scale has been 
previously adapted for use with adolescents, where the 
directions are modified so that participants report on 
their responses to feeling “stressed or upset” rather than 
“depressed” [94]. For each item, participants indicated 
how often they “think or do each one” when they “feel 
stressed or upset” using a 4-point scale: 1 (almost never), 
2 (sometimes), 3 (often), or 4 (almost always) [92, 94].

Screen time
Recreational screen-time was measured using a modi-
fied version of the Adolescent Sedentary Activity Ques-
tionnaire (ASAQ) [42]. The ASAQ requires subjects to 
self-report the total time spent engaged in a variety of 
recreational screen behaviors. Total screen-time is then 
determined as the sum of time spent in each screen 
behavior. The ASAQ has excellent reliability (Cronbach’s 
α = .78 and .90 for girls and boys in Grade 8, respec-
tively) [42] and is considered a comprehensive measure 
of sedentary behaviors among young people [42].

Social health: a modified version of the Hemingway
The measure of adolescent connectedness [54] [53] was 
used to measure connectedness. The subscale “self-in-
the-present” was used and consists of six items using a 
4-point Likert style format (ranging from 1= not true to 
4 = very true).

Physical activity
Participants were asked to wear a sealed Yamax SW700 
pedometer (Yamax Corporation, Kumamoto City, Japan) 
during their normal daily activities to measure physical 
activity for seven days (including three consecutive days 
and one weekend day) [85]. This is a validated objective 
measure of physical activity for use with young people 
[64]. The participants were asked to wear the pedom-
eters at all times other than when sleeping or when they 
might get wet. Students recorded the step counts and 
then reset the pedometers at the start of the school day 
(9am) on Monday through to Friday during the assess-
ment periods.

Statistical analysis
Statistical analyses of all outcomes were conducted 
using linear mixed-models using IBM SPSS Statistics 
for Windows (Version 20) (SPSS, INC 2010, IBM Com-
pany, Armonk, NY) with alpha levels set at p <0.05. The 
mixed models will be used to assess the preliminary effi-
cacy of treatment (HWBG or control), time (treated as 
categorical with levels that include baseline and imme-
diate post-intervention follow-up), and the group-by-
time interaction. Mixed-models are consistent with the 
intention-to-treat principle. Kolmogorov-Smirnov test 
was used to determine normality of data and 95% con-
fidence intervals calculated. The mixed model analysis 
was used to assess the preliminary efficacy of treatment 
(HWBG or control), time (treated as categorical with lev-
els that include baseline and immediate post-intervention 
follow-up) and the group-by-time interaction. Cohen’s d 
was calculated by dividing the mean difference in change 
by the pooled standard deviation of change for each vari-
able, and interpreted as 0.2=small effect, 0.5=medium 
effect, and 0.8=large effect [21].

Results
Table  2 details all results for primary and secondary 
outcomes. The flow of participants through the HWBG 
study is displayed in Fig.  1. Table  3 describes the char-
acteristics of the participants. In summary, participants 
for the study were year 8 girls (n=89, mean age 14 ± 0.5) 
from one secondary school located in a low-income area 
of NSW Australia, identified using the Socio-Economic 
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Indexes for Areas (SEIFA) Index of Relative Socio-eco-
nomic Disadvantage.

Feasibility results
Information leaflets, parental, and participant consent 
forms were sent home with all students in Grade 8 (aged 
13–14 years) who elected to complete the Well-being 
elective in 2017. Ninety students out of 91 students 
(98.9%) provided assent and written consent to partici-
pate in the study.

Fig. 1 Flow of participants through the HWBG study

Table 3 Descriptive characteristics of study participants

Characteristics Total (N = 89)

Age, mean (SD), years Grade 8 (mean 
age: 14 ± 0.5 
years)

Sex Female

Cultural background, n (%)
 Australian 83  (93.3)

 Other 6  (6.7)

Language spoken at home, n (%)
 English 87  (97.8)

 Other 2   (2.2)
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Retention
Eighty-nine out of 90 (98.9%) participants completed the 
program and participated in all assessments at baseline 
and post-test.

Compliance
On average, 88% of participants attended five lessons per 
fortnight for 20 weeks.

Adherence
A total of 50, 1 h lessons (five lessons per fortnight), were 
scheduled to occur over 20 weeks or two school terms, 
with three of the five lessons scheduled as theory-based 
lessons and two of the five to be scheduled as practical-
based lessons. Forty-five lessons (90%) were conducted 
as planned in the timetabled spaces assigned to the par-
ticipants. Public holidays and staff development days 
affected the full delivery of scheduled lessons by interfer-
ing with all of the five lessons missed across the 20-week 
program.

Fidelity
All 45 HWBG lessons were delivered as planned.

Satisfaction
Mean scores on the evaluation survey categories ranged 
from 3.71 to 4.48 of a possible 5 (1=Strongly disagree 
to 5=Strongly agree) (see Table  4), for the 16 items 
in the evaluation survey, indicating high to very high 
overall satisfaction rates for the program. “I think that 
this program is so important to girlhood. I think that 
this class should be more open to other schools. I am 
grateful to have been in this class and learning that it is 
okay to be myself ”. “I loved this program, it has taught 
me to be kind and grateful to myself and others. I really 
enjoyed meditating”. “The HWBG program helped me 
with the issues that are occurring in society such as 
body shaming, stress and criticism”. “The sport has paid 
off and was very enjoyable”.

Preliminary efficacy
Mental health outcome
Our results indicate medium positive effects on four 
efficacy measures (evaluated using the Strengths and 
Difficulties Questionnaire), including total difficulties 
−2.0 [95% CI (−3.93 to −0.10), d=0.45], social health 
+1.7 [95% CI (0.25 to 3.16), d=0.50], problems with 
peers −1.0 [95% CI (−1.65 to −0.34), d=0.65] and 
internalizing −1.2 [95% CI (−2.28 to −0.12), d=0.47]. 

Table 4 HWBG study evaluation data

All items were measured on a 5-point Likert Scale (range from Strongly Disagree to Strongly Agree) with a maximum score of 5.0

Evaluation data

Mean SD

Perceived benefits
 1. The HWBG program provided me with useful information about self-acceptance, self-compassion and 

appreciation for who I am
4.38 0.70

 2. The HWBG program provided me with useful information about managing stress and anxiety 4.46 0.74

 3. The physical activity sessions helped me to realise that I can do fitness activities 4.08 0.87

 4. The mindfulness practice provided me with useful information about managing stress 4.21 0.74

 5. The mindfulness practice helped me to manage my thoughts, emotions and ability to focus 4.10 0.66

 6. The meditations were helpful 4.19 0.70

 7. The lessons on body image helped me to recognise how images are changed and manipulated 4.38 0.82

 8. The body image lessons helped me to realise that I don’t have to be perfect 4.48 0.68

 9. The yoga activities made me feel calm 3.71 0.92

 10. Being able to listen to other girls was positive 4.25 0.70

 11. I feel like I learned a lot about the challenges facing girls in our society 4.10 0.69

 12. The section on gratitude helped me to see what really matters in life 3.90 0.47

Enjoyment of the program
 1. The HWB for Girls program was enjoyable 4.44 0.58

 2. The physical activity sessions were enjoyable 4.15 0.80

 3. The yoga activities were enjoyable 3.71 0.82

 4. I enjoyed being in a girls only zone and working with each other, not against each other 4.35 0.93
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No effects resulted for mindfulness, self-compassion, or 
rumination.

Physical health outcomes
Small positive effects were observed for total PA (d = 
0.24) and weekend PA (d = 0.32), and no effect was 
observed for weekday PA (d = 0.07).

Screen‑time outcomes
No effects were observed for recreational screen-time 
levels for weekday, weekend, or total screen-time.

Discussion
The primary objective of this study was to determine the 
feasibility of delivering the HWBG program in a second-
ary school setting as an elective subject for year 8 stu-
dents. We also investigated the preliminary efficacy of the 
program on adolescent girls’ mental health, screen-time 
and physical activity levels. The feasibility of the program 
was confirmed with satisfactory retention, compliance, 
adherence, fidelity, and satisfaction ratings. The HWBG 
program was also successful in improving measures of 
mental and social health in girls participating in the pro-
gram, in comparison to a control group.

Feasibility of HWBG
The positive feedback and enjoyment scores reported 
by participants in the HWBG program implies that the 
program was well received by this group and feasible 
for use with year 8 girls in a secondary school setting. 
Participants reported the HWBG program to be enjoy-
able as indicated in the evaluation data (mean rating of 
4.44 out of a possible 5.0). This is an important finding 
as enjoyment is one of the key mediators of engagement 
in school [26, 39]. The supportive environment created in 
HWBG was recognized by participants and rated highly: 
“I liked the fact that I had realised that all the girls in the 
class were feeling similar problems to mine and that I am 
not alone”. Evaluation data (mean score 4.35/5 and SD 
of 0.93) demonstrates that participants enjoyed the girls 
only program and working with each other. Enjoyment of 
physical activity is also observed to be a mediating factor 
contributing to increased participation in physical activ-
ity [65]. High levels of physical activity enjoyment during 
adolescence is also likely to lead to healthy lifelong physi-
cal activity behaviors [65]. Evaluation data from HWBG 
demonstrates high levels of enjoyment from participants 
regarding physical activity (mean score 4. 2 ± 0.8 out of 
5). In addition, participants responded positively with 
a mean score of 4.1 out of 5, when asked if the physical 

activity sessions helped them to realize that they can do 
fitness activities.

Our results showed that physical activity and mind-
fulness were the two most highly rated program com-
ponents. This is potentially attributed to the purposeful 
creation of an inclusive and socially supportive environ-
ment transcending competition, with a focus on lower-
ing levels of judgment among participants. Elements of 
Acceptance and Commitment Therapy and mindfulness 
were used to navigate challenges and overcome barriers 
to physical activity through the willingness to experience 
negative emotions or thoughts whilst having the ability to 
engage in valued behaviors [52]. Self-compassion was uti-
lized to create a supportive environment for adolescent 
girls in HWBG and entails three basic components of (a) 
self-kindness, (b) common humanity, and (c) mindfulness 
[70]. Self-compassion involves understanding one’s inad-
equacies and failures, utilizing a non-judgmental attitude 
toward the self and viewing these as part of a common 
human experience [73]. Improving levels of self-com-
passion in adolescents has been observed to promote 
positive body image in this group [31, 82]. Body image 
is recognized as a barrier to physical activity for ado-
lescents [28], and individuals with higher levels of body 
image are more inclined to participate in physical activity 
than those adolescents with lower levels of body image 
[56]. The HWBG program had a positive impact on body 
image, with participants’ responses averaging 4.5 out of 
5 when asked whether body image lessons helped them 
to realize that they do not need to be perfect. Qualitative 
data also support this finding: “It’s a great elective and I 
have learned lots of new skills and ways to see myself.”

An intervention program aimed at increasing physical 
activity levels of adolescent females known as “Girls on 
the Move” (GOTM) observed the importance of enjoy-
ment of physical activity and social support for increas-
ing levels of physical activity. Similar to the HWBG 
program, GOTM observed improved levels of physical 
activity enjoyment and social support in physical activity 
[81]. A unique element of the HWBG program was the 
use of ACT and mindfulness in addressing perceived bar-
riers to physical activity for adolescent females including 
body image issues, time constraints [28], dislike of physi-
cal activity, and lack of perceived competence [107].

Mindfulness was ranked as the second highest com-
ponent enjoyed by participants. Participants utilized the 
practice to increase their awareness of thoughts and emo-
tions along with components of ACT such as acceptance, 
diffusion, being present, and commitment to values. Par-
ticipants in HWBG learned to address and overcome 
barriers to participation in physical activity through the 
use of these therapies: “I mostly liked the physical activ-
ity because I never thought I could actually keep going 
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in the 30 second workout, and that made me realise I 
could do more”. Only a small positive effect was observed 
for levels of total physical activity [+11183.7; 95% CI 
−3164.31–25531.79; p=0.124; d=0.24]—however, this 
could be interpreted as a positive outcome as a decline in 
physical activity levels was not observed (which is typi-
cal of adolescent girls). Furthermore, despite only small 
improvements in physical activity and mindfulness levels 
observed in the HWBG study the participants reported 
a very high level of enjoyment toward both of these pro-
gram components.

Participants also commented that the HWBG program 
was fun and exciting. “What I enjoyed about HWBG was 
the practical lessons because it made me enjoy doing 
sport and I made a lot of new friends. I loved the choco-
late meditation, but most of all just the whole program, 
it was really fun and exciting.” Research suggests that fun 
and excitement are elements that have contributed to 
the positive effects observed for the social and psycho-
logical health improvement levels of the participants at a 
6-month follow-up [57, 63, 98].

Preliminary efficacy
Medium positive effects were observed for internaliz-
ing and total difficulties among the participants in the 
HWBG program. Internalizing refers to symptoms of 
depression, anxiety, hypersensitivity, and worry prob-
lems [101]. In general, girls report more internalizing 
problems than boys, although these differences are small, 
according to a meta-analysis review [19]. Among youth, 
internalizing problems include lack of joy, impaired 
self-worth, disrupted sleep, and appetite patterns which 
negatively impact the everyday lives and health status for 
youths. Increased risk of suicide and self-harm are also 
associated with internalizing symptoms [87]. Warm, 
caring environments where both peers and adults are 
supportive, contribute to protection against increased 
levels of internalizing among adolescents [69]. Given 
that approximately 20% of adolescents worldwide have 
a diagnosed mental health illness [78], this program may 
provide a possible strategy for addressing psychological 
health issues within this high-risk population.

The Penn Resiliency Program (PRP) is a cognitive 
behavioral therapy program designed to reduce internal-
izing in adolescents. The PRP has demonstrated small 
but reliable reductions in depressive symptoms in ado-
lescents [15]), but has reported no intervention effects 
on internalizing levels [23]. Research has shown that 
not all people suffering depressive and anxiety disorders 
respond well to cognitive behavior therapy [10], and there 
are high rates of relapse following treatment [14]—war-
ranting efforts to develop and trial additional methods to 
address these symptoms. MoodGym is another wellbeing 

intervention aimed at reducing depressive symptoms 
in adolescent girls and is a self-directed program that is 
completed online. MoodGym reported benefits on self-
reported symptoms of depression, but observed low 
completion rates—suggesting challenges with adherence 
levels to online programs [76].

Mindfulness practices were used consistently in the 
HWBG program aiming to develop a flexibility of think-
ing and the ability to become an observer of the mind 
without getting “caught up” in negative thought patterns. 
Participants reported in the evaluation data that the 
HWBG program had a positive impact on their levels of 
emotional health: “Health and well-being has helped me 
with my everyday life. It has made me confident with who 
I am. I am super happy that this course has changed the 
way I think, because I have been in a dark headspace for 
a while, which definitely isn’t good”. Although initial find-
ings have been positive, there is a need for more rigorous 
evaluation of mindfulness training in adolescent popula-
tions [84].

Evidence demonstrates the importance of manag-
ing emotional health problems early in adolescence and 
shifting from treatment to prevention, as there are impli-
cations for school attendance, self-esteem, and prosocial 
behavior [67, 104]. As emotional ill health can increase in 
this stage of development, early adolescence is an oppor-
tune time for interventions of a preventative nature. 
Mindfulness-based interventions (MBI) may directly 
reduce stress, anxiety, and depression, whilst increas-
ing psychological well-being [48]. This is supported by 
a recent meta-analysis indicating significant positive 
effects of MBI across randomized controlled trials with 
active control groups on mindfulness (d= .42), depres-
sion (d= .47), and anxiety/stress (d= .18) [27]. Further-
more, school-based mindfulness programs have shown to 
prevent internalizing problems in adolescents [75].

Medium positive effects were observed for levels of 
social health and problems with peers among the par-
ticipants in HWBG. This is a promising result as healthy 
interpersonal relationships and social support are inte-
gral to well-being, and levels of physical and mental 
health [50, 74, 97]. Social isolation and loneliness how-
ever are associated with a broad range of mental health 
difficulties in adolescents (e.g., suicidal ideation, anxiety, 
depression, substance misuse, self-injury) [44, 46, 61, 
90]. The HWBG program has a strong focus on creating 
a supportive learning environment where participants 
have the autonomy to discuss issues that are of impor-
tance to them without fear of judgment from others. This 
element may have contributed to improvements in these 
measures of social health and problems with peers. Con-
necting in a caring environment and discussing common 
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concerns and challenges in their lives may have also 
enhanced their sense of competency [33].

Participants enjoyed completing the program designed 
for girls only and working collaboratively in this girls’ 
only zone. Feasibility results observe a mean result of 4.4 
out of a possible 5.0 when asked whether they enjoyed 
working together and qualitative data reports: “I enjoyed 
being able to talk to other girls my age who normally I 
wouldn’t really talk to”. “I loved being with a group of girls 
only and the feeling of not being judged”. High levels of 
reported enjoyment of HWBG from the participants and 
improvements in social health indicate that strong con-
nections were established among the participants which 
contributed to improved levels of well-being [83] and 
positive outcomes in the physical activity setting [17]. 
Our positive findings with regard to social health will add 
to the limited literature in this field. Strategies that focus 
on the promotion of good social health and social con-
nectedness may offer a level of protection for young peo-
ple from loneliness and contribute to improved levels of 
well-being [22, 58, 83].

Strengths and limitations
The strengths of this study include the novel interven-
tion design, adherence to CONSORT guidelines, and the 
assessment of outcome using assessors who were blinded 
to group allocation. However, there are some limitations 
that should be acknowledged. First, the study included 
a small convenience sample in one secondary school. 
Second, a member of the research team, who was also 
a teacher at the school, delivered the program. There is 
inherent risk of bias associated with this feasibility study 
as the teacher, who was also a member of the research 
team, designed and delivered the program and was also 
involved in the evaluation of the program. And although 
conducting a single site feasibility study is a limitation, 
it is an important and necessary step in testing program 
content and delivery under “ideal conditions” prior to 
large-scale implementation. Given that this study was 
designed to establish feasibility and preliminary efficacy 
of the program for use with adolescent girls in the school 
setting, using a member of the research team for delivery 
was a necessary step. Third, physical activity was assessed 
using pedometers, not accelerometers which are con-
sidered more appropriate for the evaluation of school-
based physical activity interventions. Future studies are 
encouraged to use accelerometers to provide an objective 
measure of physical activity intensity and duration [60]. 
To establish effectiveness and scalability, further large-
scale trials are needed whereby teachers in the school will 
be trained utilizing a “train the teacher model” in order 

to reach more schools in a variety of cohorts without 
researcher assistance [2].

Recommendations
Developing a targeted intervention for a population 
group who have been recognized as “at risk” of devel-
oping a range of short- and long-term health problems 
(associated with low levels of physical activity, well-
being, mental health, and screen-time behaviors) may 
have a profound impact. This feasibility study may have 
positive short- and long-term benefits for adolescent 
girls participating in the program, but future large-scale 
program implementation and dissemination in second-
ary schools is needed for wide scale impact. Based on 
the results of this study, we would recommend the pro-
gram be evaluated in a cluster FRCT involving multiple 
schools. In this phase of research, the program should 
be delivered by teachers who have received training, 
rather than members of the research team. Progres-
sion to a full-powered trial will be dependent upon the 
feasibility and preliminary efficacy of the “train-the-
teacher” delivery model.

HWBG is a unique program that is the first of its kind 
to combine well-being, mental health, physical activity, 
mindfulness, and screen-time behaviors into one pro-
gram with a theoretical grounding in Self-Determina-
tion Theory, supported by elements of Acceptance and 
Commitment Therapy. Training educators in mind-
fulness would be highly recommended for effective 
delivery of this intervention, as practicing mindfulness 
within an educational setting provides a potentially fea-
sible and effective strategy for improving the psycho-
logical health of young people [63].

Conclusion
Our findings suggest that the HWBG program is fea-
sible for use in one school setting, based on high lev-
els of retention, satisfaction, and fidelity. In addition, 
our study has provided preliminary evidence that the 
HWBG program may facilitate improvements in psy-
chological and social health outcomes in adolescent 
girls. Based on the results of this study, we would rec-
ommend the program be evaluated in a cluster FRCT 
involving multiple schools before progressing to a 
large-scale effectiveness trial.
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